The development of civilization owes a great deal to progress made in the field of mathematics. Mathematicians struggle to find valuable theories and principles by exploring the various facets of numbers and figures. Moreover, they seek possible applications of their discoveries to the real world. As a result of these cumulative efforts developed over a long period of time, we now have a rich mathematical culture and we also enjoy various modern technologies as by-products. My philosophy of teaching mathematics is based on my desire to share this beautiful aspect of human culture with students. Motivating students to think on their own and helping them enjoy the process of learning the ideas and discoveries of mathematics are among the most important goals of teaching. From past experience with both my teachers and students at Seoul National University, Boston University, Concordia University, and McGill University, I have come to realize the importance of being prepared, motivated, enthusiastic, patient, and challenging so that I can communicate effectively with students and be aware of every aspect of their learning process in order to fulfill my philosophy.
My first teaching experience goes back to my senior year at Seoul National University. I started a math club aimed at undergraduate math majors, who want to pursue a professional career in mathematics. Everyone took turns expressing their thoughts, and meetings were held every week. As the leader of the club, I selected important topics from math courses, including calculus, linear algebra, abstract algebra, analysis, geometry and number theory to give several series of lectures to my colleagues and students. This experience helped me to see how vital it is to learn mathematics by interacting and communicating ideas with others. I also learned how crucial it is to ask the right questions to create a dynamic environment to galvanize discussion. For example, how is the notion of slope of a function at a point (differentiation) related to the notion of area under a curve (integration)? We pondered this question together, laying out explicit examples, and were able to see heuristic and geometric arguments behind the formal proof. This valuable and pleasurable experience led to a better understanding of the Stokes theorem in multi-variable calculus and the concept of duality in mathematics. Now I have many years of teaching experience: At McGill University, I was an instructor for Honors algebra for seniors and a topic course in Number theory for graduate students. I also taught two courses on calculus (fundamental mathematics) at Concordia University. At Boston University, I was a teaching assistant for calculus at various levels for three and a half years. I have led five discussion sessions, consisting of 15-25 students, every week. One of the key points I keep in mind in teaching classes and leading discussion sessions is the importance of creating a non-threatening environment, in which students will not be afraid to ask questions. A friendly classroom environment induces vigorous student participation and facilitates the learning and exploration process. When students are comfortable asking questions, my communication with students becomes easier, and I can better help them understand the concepts and reasoning underlying the mathematical ideas. I emphasize not only the answers to questions but also how one can find these answers for oneself. I believe that the teacher should be open to the possibilities of multiple ideas and methods (e.g., algebraic, geometric, analytic, or combinatorial) all leading to the same answer. In addition, I find that discussing the history of mathematical discoveries (e.g., how people came up with Pythagorean theorem, or the fact that there are more than 300 different proofs of this theorem) and offering intuitive explanations of concepts and principles (e.g., an explanation of the intermediate value theorem and mean value theorem by drawing and analyzing the graph of a function) are effective ways of motivating students and facilitating active participation.
Another key feature of my teaching is that I try to present concepts and principles as logically and explicitly as possible, letting students know how to use appropriate notations and symbolic representations. Since mathematics has its own language which is more formal and precise than spoken language, the students have to be trained in using this different form of language, so that they can carefully communicate their ideas and solutions to others. The instructor should show them a standard model, indicating which symbols and notations are most appropriate. I do my best to explain why we use symbols (e.g., x, y, and f ) and how symbolic notation can be useful for obtaining solutions to problems. I have learned that the systematic use of good notations can be useful for formulating ideas and fostering deeper understanding of the subject matter in my students. Progress in mathematics depends on a coupling of imagination with the rigor of logical reasoning. These two facets correspond to my two teaching principles: creating dynamic classroom environments to encourage sharing of ideas while simultaneously training students to think and write logically.
In calculus courses for non-math majors, there are students who are not interested in the subject because of unpleasant mathematical experiences they have had in the past. I strongly urge these students to use my office hours and attend additional sessions I schedule especially for them. I introduce different ways of approaching math to help them appreciate the subject and its usefulness. Students and I go through what they need individually and try to find the best way to serve their goals. They can often succeed in finding interesting and simple examples through my advice, and enjoy and get a grasp of the subject. To stimulate their interest, I often illustrate how these examples can be connected to everyday life. For example, if I see they have a hard time factoring polynomials, I might try to motivate them to find good algorithms by explaining their importance and applications to real life, e.g., how the difficulty of factorization of a big number is being used in the cryptography system of bank accounts. When they lack more basic skills in arithmetic, I give them opportunities to practice the techniques through simple examples, and if that does not work for them, as a last resort, I let them know other places where they can get more help with math (for example, at Boston University, the math department runs math tutoring room by graduate students and there is Math Help managed by Prof. D. Meuser).
McGill University and the two math Institutes CRM-ISM provide the opportunity for postdoctoral fellows to gain experience in research supervision: CRM-ISM Summer scholarship is offered to selected undergraduate students in mathematics to carry out research under the supervision of a postdoctoral fellow. I proposed research topics suitable for undergraduate students and supervised two students successfully during the summer of 2008; the two topics were "explicit computation of Gross-Stark units of Q" and "Hilbert modular symbols". I met them regularly (every week) to discuss the details of the progress they made. This experience was very valuable since I had a good chance to think about how to design appropriate and interesting problems for undergraduates and learned how to interact with students. I believe that the students gained many useful mathematical knowledge and learned how to think on their own by working on a specific problem.
One of the benefits of being a graduate student at Boston University is that I learned a lot pedagogically by participating in the PROMYS program. PROMYS (Program in Mathematics for Young Scientists) is a six-week summer program at Boston University designed to encourage motivated high school students and teachers to explore the world of mathematics in a supportive community of peers, counselors, research mathematicians, and visiting scientists. I had worked as a counselor in PROMYS for Teachers in each of the past three summers. There are well-designed daily problem sets, including numerical examples, exploration, a chain of reasoning, and proofs, which high school students and teachers have to solve. We as counselors help them to think, explore, and form their own observations and solutions by asking good questions instead of giving them the answers directly. We collaborate to promote what we call a "culture of exploration" in high school mathematics classrooms. Through this process, I make sure that the joy of the exploration and discovery is experienced by high school students and teachers in ways that are not all that different from what a seasoned mathematics researcher experiences. Even though the environment of PROMYS is a bit different from that of a college mathematics classroom, I adapt many of the best features of PROMYS for use in my college classes, e.g., the cooperative and dynamic learning process and emphasis on numerical examples when learning even abstract theorems.
